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Abstract
We  present  a  theoretical  approach  to  calculate  the  spin-dependent  current  and  tunnel
magnetoresistance (TMR) in a double-barrier magnetic tunnel junction (DMTJ),  in which the
magnetization of the middle ferromagnetic metal layer can be aligned parallel or antiparallel in
relation to the fixed magnetizations of the left and right ferromagnetic electrodes. The electron
transport through the DMTJ is considered as a three-dimensional problem, taking into account
all transmitting electron trajectories as well as the spin-dependent momentum conservation law.
The dependence of  the transmission coefficient and spin-polarized currents on the applied
voltage is  derived as  an exact  solution to  the quantum-mechanical  problem for  the spin-
polarized transport.  In the range of the developed physical  model,  the resonant tunneling,
nonresonant tunneling, and enhanced spin filtering can be explained; the simulation results are
in good agreement with experimental data. © 2011 American Physical Society.
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